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ABSTRACT

Acquisition of weapon systems for the Department of Defense is governed by the
regulation DoD 5000.2R, “Mandatory Procedures for Major Defense Acquisition
Programs (MDAPs) and Major Automated Information System (MAIS) Acquisition
Programs.” During acquisition reform, this document was created as a simplified
regulation to allow regulatory relief to acquisition project managers. It replaced two
lengthy volumes providing requirements and guidance on acquisition procedures. The
thesis analyzes the new regulation from a project process perspective. First, a
requirements analysis is performed to identify project management requirements. Second,
a functional analysis allocate; these requirements to a timeline, creating a “Functional
~ Architecture.” The Functional Architecture provides the basis for evaluation of the DoD
5000.2R project management process. Finally, an evaluation is conducted from
comparison with established communiéations models and management studies. Results of
these analyses reveal over 3000 tasks are required of acquisition programs. This large
number of requirements indicates extreme oversight of acquisition programs continues
within acquisition reform. Recommendations are made for reevaluation of DoD policy on

acquisition management and rewrite of DoD 5000.2R.




vi




TABLE OF CONTENTS
1. INTRODUCTION
A, PURPOSE ...ttt ettt ste e v e eses e r s bess st s s e b e b e b e be bRk b es e b e s b e s s sesn st st nbenesnenents
B.  BACKGROUND........ooertrrereeeeereeersterareeseseseesessssssss e st s e st nessbs s sas s s s sessesess st en s sesesnssacasass
C. PROCEDURE ......cooiicteieteevtertente e ssete s et est st sesesessitsasse s e e e s er s sb s s bab s s e s s e besboseaesrns
D. RESEARCH QUESTIONS ...ttt enees s as s sbs s s s s s s s snos s s snasasas
1. Primary Question........... Heeeeteeeeetseeseessesseesseeesteaseeeeereebesittteen e et e eR s n s e R e R e s e ae b e e R an e se e s e es e anes
2. SUbBSIAIArY QUESTIONS ..ottt s s se s sttt s
E. ORGANIZATION OF STUDY ....oooitieirirceirereecnienisesmesestenisassseassssssssesssssnssesssssssssssessoseessenenss
- F. BENEFITS OF THE STUDY ....coootiitrrreiereeneriecinisisstssersessssesessssess e sessssssssssesssusscsscsessnnsasns
II. PROJECT MANAGEMENT REQUIREMENTS
A.  INTRODUCTION.....cceinreerereeeiiresievissssinessissesssnsssnsneseseenens ettt st a e
B. DODS5000.2R....c.cooiciiirireinenierieenenes SO U UEOE ORI URPRUV S POo 7
B £ X177 7 ol OSSOSO OU S SUPPP PP PRI venererseesansnnne
2. Purpose........evveieuene eeeeereeteeteeeresesessesseiesesssessieteseretetestteseseteneniet st sttt s eanasananens
3. IMPICIMENIALION ...ttt et s s st s 8
B, CONSITUCLION «eoevereeeeereeeeeirereeeeetasmeetesseseste st esasasstsseatsssssssserssase s s beraanssertatasnss b asasa s st sreassentnasens 8
5. The DoD 5000.2R as Requirements DOCUMENL ..............cuvvveeerierennernincirierninsnsniecssesseeesacs 10
C. METHOD OF REQUIREMENTS ANALYSIS.....cooeeeceeer ettt e concnens :11
Lo INETOAUCHON ettt e s s sb st e s bt sme s st st et se o 11
2. ANGIYSIS PrOCESS ..ocuoneeninrarivninreerereseeeieineiesessansssesssesscnns eeeteeteeeertee ettt s b s nes 12
3 TOOLS ettt sttt et e e e s st 19
4. Categories of Requirements Database FIelds ............ueueomeeveemeeeireiiniininincceecrineenenas L
D. RESULTS OF REQUIREMENTS ANALYSIS ..ottt e 20
E.  CHAPTER SUMMARY w.......cosmrormiumimreeessmmesssssmmmsssssssssssesssmssssesessssanssssssmsnssssssessssssssssssssssssssssss 20
III. PROJECT MANAGEMENT FUNCTIONS ' 21
A, INTRODUCTION......ooietetrcereecetseetest s st etrasessesrsesessatasssnsntsnesmssssssrsesmenessssasessssssasssentessacsses 21
B. METHOD OF FUNCTIONAL ANALYSIS ...ttt eness s st s nas 22
L. INUETOAUCHON oo vrrs s ses s s s ssesssesen st senasssess anassssssssnssssnaes IR 22
2. TRE ARGIYSIS. oottt et et sttt s 23
T 177 ) X OO UV ST O TP PI P SOP 27
4. Adjustments to the Requirements Database..................ueveeueeeeicresinieneiniereirininisieeenneenssns 28
C. FUNCTIONAL ANALYSIS RESULTS......ccooirreeircennas ereree ettt rae et e s e r s rens 30
D. DATABASE DEVELOPMENT .......coooiitrtirmicecciesieescss st msssse s ses s ses e st e s s ssessssssesens 31
1. Timeline PerSPECHVe.........couceeerueeeierissieesrisistssesesissesssesssesse s sessensesssssa st sssssase st st ssonencsanes 31
2. SOUTCE PEISPECHIVE. ........cooueneeeirnvenecniieicninnieeteveststsressest e e st s s s s s s s s st s et s b e st ns s 32
E. CHAPTER SUMMARY ...t erereresteseeneebeseten ettt nenn et b ereaes 33
IV. QUANTITATIVE AND QUALITATIVE ANALYSES 35
A, INTRODUCTION.......oertereeriecireeurretesetsseeesesesssesssesesssssssessasstssssentossnsassssassasenssasssstessasssensssas 35
B. QUANTITATIVE CHARACTERISTICS. ...ttt ev st saesesnenesens 35
1. Life Cycle Requirements BreQKAQWN...............oeueumverieueienincieiniecetesccetsesseese et 37
2. Requirements Distribution Among Development PRASES ...........cevweeeeevirvveserrincncniesennnnssssasnns 37
3. Systems Engineering Function Requirements Distribution for Concept Exploration Phase......39
4. Requirement Distribution for Concept EXplOration SyNthesis.........weveevereesenesccenenncrecncnc. 42
5. Task Requirements Distribution for the PM During CE Phase SYNthests ..........oowvvecveererenenene 42
6.  Further Investigation of Requirements for the PM During CE Phase SYnthesis............cccecc... 44

vii




C. QUALITATIVE CHARACTERISTICS ...t nee e seseeesaens 52

1. Implications as @ COmMUNICAIONS TOOL .......cccoeueecieceriieieeieeeeeeeeeeeeete e sae s seevesessesinasens 52
2. Implications of DoD Corporate Strategy for ACGUISITION...........ccoueceeeuveercerceeresirceereseeeeeeeeesenne 63
D. CHAPTER SUMMARY ...ttt sttt etesaresssasts et e et st et assasassnsseenesansssasanssnnes 66
V. CONCLUSION AND RECOMMENDATION 69
A. CONCLUSIONS AND ANSWERS TO RESEARCH QUESTIONS.........cooovevreerererrerrerreerenins 69
L. PEIMATY QUESHON ...ttt st s e emeeeaste e s eansa s assesssessasstassessansbassstensesnen 69
2. SUDSIAIATY QUESTIOMS <.ttt tvemssssaesssssssesessessesssessessasssasssemsesaeasesaseseneesen 69
B. RECOMMENDATIONS ...ttt e cr et s e e sesessessseste s ssssssssnssassasassessasassnsssessesasense 71
1. Determine the Primary Audience for DOD 5000.2R............coeeeuerecureernereeeeeeeeneeeevsenesenesesens 71
2. Hire Program Managers in Whom DoD is CONfIdent ..............oueeeeeevecveeeeereeieesieereeeeiresssensvenns 72
3. Assign One Organization Authority for Editing the Contents of DoD 5000.2R......................... 72
4. Rewrite DoD 5000.2R as a Performance Document (One Requirement per Sentence)............. 72
C. RECOMMENDATIONS FOR FURTHER STUDY .....ccocvivriiemrrereeirirereenseseesessesessesssesesssss 73
1. Comparison of DoD 5000.2R Requirements Baseline with a DoDI 5000.2 Requirements
Baseline..........ccoeeecvecnenncn sttt e s sttt s bt et s et et et et e e n s e s et s ateen e e e st etenean 73
2. Project Office Response t0 DOD 5000.2R ............ueeeeeeroeneercvrrerrseresieresiseesesesssseesessessssssasens 73
3 DAWIA SIQLUS ..ottt ene st et e e ssssssaes s e e e e s sssasassasasssasssasesnasasesensann 74
4. Rewrite 0f DOD 5000.2R ........oeeeeeireeteeeeeeseteiererssssesssssnss st sssssessssss s sassesaesesssssssssesans 74
5. Acquisition Measures Of EffeCHIVENESS.......uuucoeieeiseeirieeeeeeeeeeveeeeeeeeessesense e essssessssssssssananes 74
APPENDIX. REQUIREMENTS DATABASE FROM DOD 5000.2R . 75
LIST OF REFERENCES 197
INITIAL DISTRIBUTION LIST _ 201

viii




LIST OF FIGURES
Figure 1. Study Flow (Source: Developed by Researcher) ................. ceeverentetereaeene e eneaeas 5
Figure 2. Requirements Analysis Context (Source: Developed by Researcher)............. 11
Figure 3. Tailored Requirements Analysis Steps (Source: Developed by Researcher)... 13
Figure 4. Functional Analysis Context (Source: Developed by Researcher) .................. 21

Figure 5. Tailored Functional Analysis Steps (Source: Developed by Researcher)........ 23
Figure 6. Primary Project Level Data and Control Flow (Source: Developed by

RESEAICRET) ..ottt s at e s sae s et 27
Figure 7. Transformation of Excel Requirements Database to ACCESS Functional
Database (Source: Developed by Researcher)........coooviuivinieieeieiieicieine 29
Figure 8. Quantitative Analysis Context (Source: Developed by Researcher) ............... 36
Figure 9. Tailored Communications Model (adapted from Garnett, 1997) ..................... 52
Figure 10. Requirements Documentation Best Practices (Sommerville and Sawyer 1997)
................................................................................................................................... 60
LIST OF TABLES

Table 1. Tailoring of Requirements Analysis (Source: Developed by Researcher)........ 12
Table 2. Life Cycle Functions and Phases for Requirements (Source: Developed by

RESEAICHET) . ueeeuteeeeiieecteeeieeereeeeeeeeestse bt e e e et e e be s e s et e s se e se s ne s ne s s sasassessnneesnsses 15
Table 3. Requirements Database Fields (Source: Developed by Researcher)................. 19
Table 4. Tailoring of Functional Analysis (Source: Developed by Researcher).............. 22
Table 5. ACCESS Functional Database Configuration (Source: Developed by

TRESCATCHET) ...ttt ettt e st e e e e s s st e e ae s b ea s Sas s et en 28 -

LIST OF CHARTS
Chart 1. Pareto: Number of Requirements by Each Life Cycle Function (Source:

Developed by Researcher)...........ccceeneee. Laesessssentesassssesanissesnssstssensis nssnrs raneibbesaees 38
Chart 2. Pareto: Number of Functions by Phase of Development (Source: Developed by

Researcher)........ocoeeeeeeeeieeeeceeeeeeenne e e e e e e e ee e e s e e aes et et e e s st meeaeean 40
Chart 3. Pareto: Number of Requirements by Systems Engineering Function of Concept

Exploration (Source: Developed by Researcher) ... 41
Chart 4. Pareto: Number of Requirements by Subject for Concept Exploration Synthesis

(Source: Developed by Researcher) ..o 43
Chart 5. Pareto: Number of Requirements by Task for the PM During Concept

Exploration (Source: Developed by Researcher) ... 45
Chart 6. Pareto: Number of Requirements by Object for "use" Tasks of the PM during

Concept Exploration Synthesis (Source: Developed by Researcher)....................... 46

ix




LIST OF CHARTS (cont'd)

Chart 7. Pareto: Number of Requirements by Object for "plan” Task of the PM during

Concept Exploration Synthesis (Source: Developed by Researcher)....................... 47
Chart 8. Pareto: Number of Requirements by Object for "establish" Task of the PM

during Concept Exploration Synthesis (Source: Developed by Researcher) ........... 49
Chart 9. Pareto: Number of Requirements by Object for "consider” Task of the PM

during Concept Exploration Synthesis (Source: Developed by Researcher) ........... 51



I INTRODUCTION

A. PURPOSE

This thesis analyzes the regulation Department of Defense (DoD) Regulation
5000.2R "Mandatory Procedures for Major Defense Acquisition Programs (MDAPs) and
Major Automated Information System (MAIS) Acquisition. Programs.." This analysis
leads to evaluation of this critical document’s effectiveness in regulating acquisition

programs and executing DoD acquisition policy.

B. BACKGROUND

The United States Department of Defense (DoD) currently uses Project and
Product Managers who are ill-prepared for the management of complex technical projects
-- an unfortunate but correctable situation. |

The United States enjoys unparalieled military capability, primarily due to the
intense screening and training performed for military personnel of all Services.
(.Jonﬁdence in the military by US officials is well earned . . on the battlefield. However,
specialty training for combat does not translate to leadership in acquisition. This has been
proven when project and product managers are selected from combat units to manage
technical system development and acquisition.

Due to the complex, developmental and especially technical nature of DoD

acquisitions, systems engineering is required for successful management (Gunther, 1995).




While systems engineering processes are documented in industry standards, expertise is
required to adapt these processes to defense acquisition programs.

Research on practices within DoD acquisition has revealed a gap between
acquisition managers’ actual “know-how” and the expertise required by their jobs
(Thompson and Jones 1994, 141). While DoD-wide response to the Dgfense Acquisition
Workforce Improvement Act (DAWIA) (Chapter 87 of Title 10, United Siates Code) is
improving the training provided to all acquisition personnel, the majority of managers are
still limited in acquisi'tion-focused education opportunities. Typically, the culmination of
Project Management preparation is the Defense Systems Management College Project
Managers Course. It is not viewed as adequate, given the responsibilities to be assumed
by these managers (Fox and Field 1988). |

In the past, DoD has attempted to provide a;:quisitionv managers detailed policy
and procedural guidance. To this end, the DoD Instruction 5000.2 and DoD 5000.2M
Manuals of September 1987 were provided. These documénts provided 'a rigorous |
process for the development of systems, including standardization of documents used for
program management. However,. the process defined in these large documents did not
lead to better managed systems. In fact, the .amount of control placed on acquisition
programs by these documents was determined to be "unwieldy and too complex,” given
the unique nature of each acquisition program (Kaminski, Coyle and Paige 1996). In
1996, these two documents were replaced with a half-inch thick regulation DoD 5000.2R.

In an accompanying memorandum, Kaminski, Coyle and Paige phrased the intent of this



regulation, "By minimizing the volume of mandatory guidance, we can free managers to

exercise sound judgement when structuring and executing defense acquisition programs.”

C. PROCEDURE

The DoD 5000.2R will be analyzed for the level of constraint imposed on the
Project Manager (PM) and for implications in its use as a communications tool for policy
management.

This research is conducted in two stages. The first stage involves requirements
and functiona] analyses to quantify the number of constraints in DoD 5000.2R on project
management. This is done using a systems engineering étandard process from IEEE
Standard 1220-1994. The results of the functional analysis is a Functional Database for
DoD project management. In the second stage, the DoD 5000.2R and its Functional
Database are then analyzed using a formal cormﬁunication model and published

management studies.

D. RESEARCH QUESTIONS
1. Primary Question

To what extent does the DoD 5000.2R constrain the project manager?

2. Subsidiary Questions

a) DoD 5000.2R Project Management Requirements

~ What are the requirements included in the 5000.2R that affect defense

acquisition project management?




b) DoD 5000.2R Project Management Process
What common functions are required to be performed by project
management?

What requirements must these functions meet?

c) Quantitative Ahalysis of Findings

What are the quantities and distribution of requirements among project

management functions?

d) Qualitative Analysis of Findings
How effective is DoD 5000.2R as a communication tool?

What implications for DoD acquisition policy can be obtained from this

analysis?

E. ORGANIZATION OF STUDY

For a Sliagram of study organization see Figure 1.

Chapter II provides a requirements analysis for project management processes. A
methodical extraction of constraints from DoD 5000.2R is performed and its results are
considered in Chapter II. The result of this analysis is a Requirements Baseline presented
in Appendix A.

Chapter III analyzes the functional requirements for project management
processes. This includes allocating performance requirements to required functions and

identification of functional considerations such as timelines. The requirements allocated

to specific life cycle functions constitute the Functional Database.
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Figure 1. Study Flow (Source: Developed by Researcher)




Chapter IV analyzes DoD 5000.2R, its Requirements Baseline and its Functional
Database. They are analyzed by quantitative and qualitative methods. Implications of this
regulation's effectiveness and implied DoD management philosophies are explored.

Chapter V concludes the thesis study by summarizing the findings, answering the

research questions, and providing recommendations for DoD action and further research.

F. BENEFITS OF THE STUDY

Benefits of this study are threefold. The first benefit is the identification of DoD
project management tasks, requirements, and constraints as an amplification of that
obtained through course work by the student. The second 1f)e:ne:ﬁt is an understanding to
the student and readers of DoD 5000.2R's true level of constraint and implications of this
level. The third benefit is the requirements baseline (Appendix A) which provides
background for further study of DoD project management tasks and acquisition policy.

This thesis study also provides information that extends work of both the
International Council of Systems Engineers (INCOSE), in the area of defense system
engineering, and Project 'Management Institute (PMI), in the area of DoD project

management.




IL. PROJECT MANAGEMENT REQUIREMENTS

A. INTRODUCTION

The DoD 5000.2R is used to define the process of acquisition project
management. In this chapter the structure of DoD 5000.2R is discussed and the processes
to extract specific requirements is described. The resulting requirements database is

included in Appendix A.

B. DOD 5000.2R
1. Issuance

Thé regulation DoD 5000.2R, "Mandatory Procedures for Major Defense
Acquisition Programs and Major Automated Information Systerr;s", is authorized by the
Secretary of Defense in Depanmen-t of Defense Directive DoDD 5000.1. It is coordinated
by the Director, Acquisition Program Inte'grafion and is released bsl the Under Secretary
of Defense for Acquisition and 'l;ec;hnology. Change three of DoD 5000.2R, which was
released in March 1998, was used for this research.

The DoD 5000.2R was a replacement for several documents. This reduced the
volume of detailed requirements. The initial DoD 5000.2R was introduced in 1996 as
clarifying requirements for acquisition and empowering the program manager to

independently take actions within the lJaw and program charter.




2. Purpose

There were five stated purposes for the DoD 5000.2R:
a. to establish a simplified and flexible framework for Major Defense.

Acquisition Programs (MDAPs) and Major Automated Information System (MAIS)

Programs,
b. to delineate mandatory procedures for all acquisition programs.
c. to establish a model for programs that are not considered MDAPs or
MAIS.
d. to disseminate statutory requirements for all acquisition programs, and-
e. to implement higher DoD directives for execution of defense
ac.quisitions.
3. Implementation

Of particular .note, DoD components ére forbidden from supplementing this
regulation with additional instruction (DoD 1998). This limitation makes the DoD
5000.2R the key document in determining constraints\ for defense acquisition project
management. Upon release of the DoD 5000.2R as a replécement for'a number of other
acquisition regulations, it became a single point of reference for DoD acquisition
programs.

4. Construction

The regulation is divided into six parts.




a) Part 1. Acquisition Management Process

This section defines the general model for managing acquisition programs.
This model is presented for reference and is to be tailored based on individual program

circumstances.

b) Part 2. Program Definition

The mandatory process required to establish operational requirements is
documented in this section. This is called program definition and includes aspects of the

requirements.

c) Part 3. Program Structure

The program structure section identifies elements to be used in structuring
the program. The elements address what the program will achieve, how the program will

be developed and evaluated, and what resources will be used.

d) Part 4. Program Design

This section mandates Integrated Product and Process Development and
Systems Engineering as the basis for life cycle design of the program. The systems
engineering portion is the largest of these and is detailed relative to other processes

described in the DoD 5000.2R.




e) Part 5. Program Assessments and Decision Reviews

Milestone decisions and other assessments are delineated in this section.
Additionally, the Integrated Product Team (IPT) structure above the project office is

structured here.

§)) Part 6. Periodic Reporting
Mandatory reports for both the project office and contractor are defined in
this section.

5. The DoD 5000.2R as Requirements Document

The DoD 5000.2R is essentially a requirements source for the process of
acquisition management. The regulation was reviewed as a requirements document prior
to performing the analysis.

Common problems encountered when describing requirements, such as those in
this regulation, include confusion due to conllplex conditional clauées, ineonsistent use of
terminology, and omission of essen}ial information (Sommerville and Sawyer 1997, 141).
Problems such as these lead to errors and omissions, which lead to differing
interpretations.

The DoD 5000.2R, while smaller than previous documents is still quite detailed.
Change 3 to the document replaced a numbef of "will" statements into "shall" statements.
This turns guidance into a requirement making the document more constraining than it
was originally. Also a large portion of the requirements are nested in extremely long,

complex sentences. This was the first indication that a structured requirements

10




documentation approach would be required in order to extract specific constraints from

the nests.

C. METHOD OF REQUIREMENTS ANALYSIS
1. Introduction

The method used for analysis of the DoD 5000.2R constraints was a tailored

version of that found in the IEEE Standard 1220-1994 "Trial-Use Standard for

»

Application and Management of the Systems Engineering Process.” Requirements

Analysis of DoD 5000.2R was conducted to determine specific requirements for the DoD

Requirements Requirements
DoD 5000.2R =P  Analysis Database
Mandatory
Procedures for . '
MDAPs and MAIS —
Programs L

Figure 2. Requirements Analysis Context (Source: Developed by
Researcher) ‘

Acquisition process. As shown in Figure 2, a requirements analysis was used to screen
this regulation a_nd assemble a requirements database which lists specific requirements.
This database is Appendix A to this thesis. Due to the fact that this is an analysis of one
source document, several of the IEEE P1220 tasks were combined. Tailoring of this

process is presented in Table 1 and the resulting flow in Figure 3.

11




Table 1. Tailoring of Requirements Analysis (Source: Developed by Researcher)

Task No. | IEEE Task _ Order Used / Not Used

6.1.1 Define Customer Expectations (embedded in other DoD
5000.2R rgmts)

6.1.2 Define Project & Enterprise Constraints | 3. '

6.1.3 Define External Constraints (embedded in other DoD

' 5000.2R rqmts)

6.1.4 Define Operational Scenarios Not Used (varied and
unpredictable)

6.1.5 Define Measures of Effectiveness 4.

6.1.6 Define System Boundaries 1.

6.1.7 Define Interfaces (embedded in other DoD
5000.2R rqmts)

6.1.8 Define Utilization Environments Not Used (varied and
unpredictable)

6.1.9 Define Life Cycle Process Concepts 2.

6.1.10 Define Functional Requirements 3.

6.1.11 Define Performance Requirements 3.

6.1.12 Define Modes of Operations 5.

6.1.13 Define Technical Performance Measures | 4.

6.1.14 Define Physical Characteristics Not Applicable

6.1.15 Define Human Factors 6.

6.1.16 Establish Requirements Baseline 7.

2. Analysis Process

A structured process for documenting extracted constraints was defined following
best practices for requirements capture (Sommerville and Sawyer 1997, 141). First a
standard template was defined for capturing these requirements. The language used to
describe the requirements was structured in simple, concise sentences. Consistency was

maintained by continual indexing of terms used for all elements of the simple sentences.

Additionally, all explicit and implied requirements were identified.

12




Step 1. 6.1.6 Define
System
Boundaries

Step 2. 6.1.9 Define
Life Cycle
Concepts

Step 3. ' 6.1.10 Define 6.1.11 Define . 612
Functional Performance Define
Reqmts Reqmts Constraints

Step 4. 6.1.5 Define | 6.1.13
Measures of Define Technical
Effectiveness Perf Measures

Step S. 6.1.12
Define Modes of
Operations

Step 6. 6.1.15

Dgﬁne Human
Fac;ors

Step 7. ' 6.1.16
‘ ' Establish
Reqmts

Figure 3. Tailored Requirements Analysis Steps (Source: Developed
by Researcher) :

a) Step 1. Define System Boundaries

Requirements extracted during this analysis were for the project manager,
Milestone Decision Authority, and the system’s user as defined in the DoD 5000.2R.

The purpose of this analysis of the system boundaries was to define the
Iconstraints on the project manager. The DoD 5000.2R includes requirements for a

number of acquisition positions such as Project Manager, Milestone Decision Authority,
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and Component Acquisition Executive. For this reason system boundaries were set first
and used to limit the number of requirements extracted. The primary project level
interfaces defined in DoD 5000.2R are those between the project office and the Milestone
Decision Authority, and between the project office and the user of equipment to be
acquired. By including requirements for these primary interfaces to the .project manager, a

number of implied requirements were derived for the PM.

b) Step 2. Define Life Cycle Process Concepts

Part 4 of the DoD 5000.2R defines life cycle functions usled as a project
process. While the regulation lists nine functions, standard praciice is to use eight of these
combining "Test and Evaluation"' with "Verification" (IEEE, 1995). Standard practice
was used in this anaiysis. These functions are Development, Verification/ Validation
(sometimes referred to as "Tcstiﬁg"), Prodﬁction, Fielding, Training, Support, Operations,
and Disposal. A more detailed development process was deﬁned in the DoD 5000.2R in .
parts 1 and 6 which describe the general model and major reviews. This process ig to be
used as a starting point for tailoril}g of any acquisition program. Thesg detlails along with
the life cycle functions were integrated to provide a concept for the life cycle process
required under the DoD 5000.2R. Table 2’ shows the life cycle function and development
phase combinations used to categorize the requirements. Note that development phases

are only required for the development life cycle function. Other life cycle functions are

not broken down further.
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Table 2. Life C)"cle Functions and Phases for Requirements (Source: Developed by
Researcher) '

Life Cycle Function Development Phase

Development Pre-Milestone 0

Development Milestone 0

Development Phase 0 (Concept Exploration)

Development Milestone I

Development Phase I (Program Definition/ Risk Reduction)
Development Milestone I |

Development Phaée II (Engineering/ Manufacturing Development)
Development Milestone I

Verification/ Validation | (not applicable)

Production (not applicable) .
Fielding (not applicable)
Training (not applicable)
Support . (not applicable)
Operations (not applicable)
Disposal (not applicable)

These life cycle functions with detailed phases for development were

identified in this analysis as the life cycle process concept required by DoD 5000.2R.
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c) Step 3. Define Constraints, Functional Requirements, and
Performance Requirements

A review of each paragraph in the DoD 5000.2R was conducted for
applicability, then individual functions required or implied were extracted to the template.

Using a plain language template of requirements, three steps of the IEEE
P1220 were combined. This template consisted of a noun, verb, object, and modifiers to
be extracted for each requirement. The noun identified whether the requirement was for
the PM or interfacing organization. The verb indicated the function required of the
organization. The object allowed categorization of subsystems and system elements
influenced by the functions, whi!e the modifiers provided constraints for the functiops.

Each requirement included two items of additional information: the phase
in the life cycle concept where meeting the requirement was identified, and the

mechanism, if any, that was required for documentation/ execution of the requirement.

d) Step 4. Define Measures of Ejfectivene&s and Technical
Performane Measures

No measures of effectiveness or technical performance measures were

identified within DoD 5000.2R.

Once the requirements list was established, none of the constraints was
adequate for a generic measure of effectiveness or technical performance measure. These
were left by the regulation to be project. specific. While there were requirements for

reporting given specific levels of cost and schedule overruns, these were inadequate for
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MOE or TPM use without understanding funding, timescale, or performance impact of

the overrun.

e)  Step 5. Define Modes of Operation

The modes of operation are the same as life cycle phases determined in
Step 2. The requirements list was reviewed for modes associated with project
management. These were clearly distinguished in DoD 5000.2R Part 1 by phase of
development. These modes were verified for phases from pre-Milestone 0 dévelopment

through disposal by documented DoD concepts (Gunther, 1995).

D Step 6. Define Human Factors

The DoD 5000.2R requirements were reviewed to identify any potential
human factors constraints. The DoD 5000.2R does not explicitly address human factors
. for either physical or mental requirements of personnel involved in acquisition.

While no human factors constraints were found, the number of
requirements is a potential human factors issue. Management studies indicate that as
personnel become more competent at their work, less direction is required. Additionally
these stﬁdies have shown that high level managers, PMs in this case, must have high
. technical competency in tasks that their organizations perform (Lazarus 1980). If DoD
policy mékers agree with these study results, the extremely large number of requirements
in DoD 5000.2R imply that they consider their project managers to be incompetent at
technical project management. Other studles 1nd1cate the more uncertainty in a job the

less direction should be given by higher levels to allow utilizing expertise of personnel
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performing the jbb (Cummings and Huse 1996, 285). Acquisition programs typically
contain a great deal of uncertainty in funding, schedule, and performance. The large
number of requirements, and the wide variety of programs covered by this document, may
imply that DoD policy makers are attempting to control them from the top using project

personnel that are incompetent. This does not follow current sound management

practices.

2) Step 7. Establish Requirements Baseline

A requirements baseline was established in list form that included
constraints obtained during the previous steps. The list was modified to a flat database
form of the list and terminology was reviewed again to ensure internal consistency for
sorting and reporting results.

Utilizing a database form for the li.st allowed a single document to support
the three views required by IEEE P1220. These views are .opera.tional,' functional and
physical.

The operational view for this application allows determination of
requirements for PM, Milestone Decision Authority or "User.” It also allows
requirements associated with specific reports to be identified. A functional view of DoD
5000.2R requirements provides a list of requirements for each type of function or life
cycle function. While there are no physical requirements in the DoD 5000.2R to respond

to a physical view, there are design constraints that influence physical solutions and
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development constraints. A sorting based on life cycle function provides this view for the

development function.

3. Tools

A combination of Microsoft Word and Excel was used to capture the quotations
from a digital copy of DoD 5000.2R. Specific language was copied from the regulation to
Excel. There it was decomposed into specific requirements meeting the defined template.
Once a database form was achieved Excel was used to sort the database.

4. Categories of Requirements Datzibase Fields

The final categories used for the requirements database are described in Table 3.

Table 3. Requirements Database Fields (Source: Developed by Researcher)

Field Description

Requirement Number Sequential numbering of requirements in the order of
identification.

Section Number DoD 5000.2R section number in which the requirement
was found. "

Section Title DoD 5000.2R section title in which the requirement was
found.

Quote DoD 5000.2R original language containing the
requirement.

Noun Which organization was to fulfill the requirement (limited

' to PM, MDA, User)

Verb The function required to be performed.

Object The object on which the function was performed.

Using The specific report, plan, or tool to be used in performing
this requirement.

Modifier Performance requirements if any for this function.

When Which phase and life cycle function was associated with
this requirement.
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D. RESULTS OF REQUIREMENTS ANALYSIS -

The requirements analysis identified 437 statements in the DoD 5000.2R that
required action from either the PM, MDA, User or some combination. Based on these.
statements, 862 specific requirements were derived. While many statements contained
only one requirement, many others were complex. For example, one very complex
statement created 18 individual requirements (see requireme;nt numbefs 673 — 690 in
Appendix A).

Of the 862 requirements, 770 were for accomplishment ‘;)y the PM, 29 were for
the MDA, 51 were for both the PM and MDA, 11 were to be accomplished by the User,
and one required action from all three, PM, MDA, and User.

The results of this analysis are that there are 822 specific requirements for the PM
to meet during the acquisition. In the fblloWing section these requirements will be
allocated to the life cycle concept to unde’rstand the effects of iterative requirements on

this total number.

E. CHAPTER SUMMARY

Results (Appendix A) show a very large number, 822, of specific requirements for
the PM to meet during the acquisition. The following sections will determine effects of

iterative development on this number.
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III. PROJECT MANAGEMENT FUNCTIONS

A. INTRODUCTION

This section describes the functional analysis conducted on the DoD 5000.2R
Chapter II project management requirements. This functional analysis was conducted to

fully identify the functions required to be performed or tailored. The results of this

Requirements Requirements

DoD 5000.2R =P  Analysis Database
Mandatory
Procedures for -
MDAPs and MAIS I
Programs L

Functional Functional
Analysis Database
¢ L
1
1
1
1 1
T
1 |
-

Figure 4. Functional Analysis Context (Source: Developed by Researcher)

analysis provide a list of functions, the Functional Database in Figure 4, aloﬁg with those
requirements these functions must meet. This listing follows the systems engineering

process (IEEE, 1995) as a "functional architecture.”
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B. METHOD OF FUNCTIONAL ANALYSIS
1. Introduction

This analysis was conducted using a process described in IEEE P1220 (IEEE,
1995). The analysis process was tailored to one source for requirements. The tailoring is

presented in Table 4.

Table 4. Tailoring of Functional Analysis (Source: Developed by Researcher)

Task No. IEEE Task | | Order Used / Not Used

6.3.1.1 Define Subfunctions 1.

6.3.1.2 Define Functional Interfaces 1.

6.3.1.3 Allocate Performance Requirements 2.

6.3.2 : Analyze Functional Behaviors Not Used

6.3.3 Define Subfunction States & }Modes. 4.

6.3.4 Define Functional Timelines | 3.

6.3.5 " | Define Data & Con'trol Flows 5.

6.3.6 Define Functional Failure Modes & Not Used
Effects | . ’ ’

6.3.7 Define Hazard Monitoring Functions Not Used

6.3.8 Establish Functional Database 6.

All portions of Steps 1 and 2 were conducted in conjunction with the requirements
analysis described in Section II of this thesis.. The flow of tasks performed on each DoD
5000.2R statement was from requirements analysis to functional analysis. This flow was

organized after realization of the magnitude of requirements in this one document.
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2. The Analysis

Step 1. 63.1.1 6.3.1.2 Define
Define Functional
Subfunctions Interfaces

Step 2. 6.3.1.3 Allocate
Performance
Requirements

Step 3. ' 6.3:4 Define
Functional
Timelines

Step 4. 6.3.3 Define
Subfunction
States & Modes

Step 5. 6.3.5 Define
Data & Control
Flows

Step 6. 6.3.8 Establish
- Functional
Database

Figure 5. Tailored Functional Analysis Steps (Source:
Developed by Researcher)

a) Step 1. Define Subfunctions and Functional Interfaces

After a requirement statement was documented and analyzed for
performance or functional content, it was then decomposed. This decomposition
consisted of determining if the statement required additional, undocumented subfunctions
to take place. If so, the detailed requirements were decomposed into additional functions.

For instance, requirements to 'report” the results of analysis created an implied
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requirement to first conduct an analysis. This lead to at least two functions for one
explicit requirement. This type of requirement was common in DoD 5000.2R.

This decomposition establishes a number of functional interfaces. Where
an interface was not clear between two subfunctions, an additional interfacing function
was identified. For instance, if the analysis report was extensive and implied a great deal
of effort to write, then documenting the analysis is an additional function. Interfacing

functions were not ordinarily needed, due to the detailed nature of the DoD 5000.2R

requirements.

b) Step 2. Allocate Performance Requirements

Allocating perfoﬁnance requirements for this analysis was more a case of
inheritance than allocation. The nature of performance requirements Iin this document
were schedule-oriented, requiring that a series of subfunctions be completed prior to a
certain milestone or during a certain phase.' Allocation of time among these subfunctions
is greatly dependent on program-specific elements. Therefore, any performance

requirements were inherited by all affected subfunctions.

c) Step 3. Define Functional Timelines

Timelines for acquisition project management functions were developed in
three tirﬁe scales. These include; life cycle process, development process, and systems
engineering processes.

DoD 5000.2R provides cle;ar dist‘inction between the functions performed

by the project office during the seven life cycle phases (development, test and evaluation,
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production, fielding, training, operations, support, and disposal). There were requirements
allocated to all phases with the development phase having by far the most requirements. -

Timelines for development phases were defined in the development model
presented in Part I of DoD 5000.2R. This model is subdivided by formal "Milestone
Decisions,”" which provide authority to continue into the next develqpment phase. The
phases consist of pre-milestone O (Determining Mission Needs and Identifying
Deficiencies), Phase 0 (Concept Exploration), Phase I (Program Definition and Risk
Reduction), and Phasc'II (Engineering and Manufacturing Development).

Further, DoD 5000.2R requires a systems engineering process be used in
project management. This process consists of five, separate, major tasks: requirements
analysis, functional analysis, synthesis, analysis, and control (DoD 1998, IEEE 1995).
These tasks are performed during each phase of de‘velopment at progressively more

detailed levels (DoD 1998).

d) Step 4. Define Subfunction States and Modes

For the purposes of this analysis, a state is defined as the. behavior of a
subfunction at a particular point in time. A mode is defined as an operating condition in
which there are typically many states (IEEE, 1995).

Modes for an acquisition project were clearly defined along life cycle and
development phase lines (Step 3, above). While many functions are repeated for each

phase of development, the level of detail considered in each phase is very different. Thus,
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functions were assigned to the life cycle process and then, if part of the development
process, to the phase for which they were required. |

Functions from the database were further allocated within development
phases to specific systems engineering tasks. This provided insight into the reasoning for
using each function in that particular phase. Systems engineering tasks do not really
present independent states, in that several tasks may be going on at once. These tasks are

better considered, in this context, as submodes.

e) Step 5. Define Data and Control Flows

Data and control flows are embedded in the DoD 5000.2R requiremgnts
and were identified during establishment of modes down to the systems engineering task
level. This step was conducted to ensure these‘ flows were identified, if required.

The - primary project level data and' controls are established by DoD
5000.2R through a series of four formal milestone decisions during development. These
" milestones utilize data from the systems engineering process and project control functions
conducted during the previous phase to decide whether to continue into the next phase of
developmént. Project control functions include capture of changes in the system,
technical management (data, configuration, interfaces, risk and progreés), life cycle

performance tracking and updating of plans and estimates. This primary flow is presented

in Figure 6.
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Figure 6. Primary Project Level Data and Control Flow (Source: Developed by
Researcher) ‘ o .

D | Step 6. Establish Functional Database

A database was prepared to hoid the information captured in both the
requirements .and functional analyses. This database allowed ‘allocation of each
requirement to all portions of the life cycle of project management to which it applied.
This capability was used extensively to capture the iterative nature of the acquisition
development model.

3. Tools

The functional architecture was assembled in a relational database supporting all
relevant information from DoD 5000.2R detailed requirements. The database was built in

digital format using Microsoft ACCESS 98. The Excel spreadsheet containing the

27




requirements database was imported into ACCESS, and then modified to the final

configuration.

4. Adjustments to the Requirements Database

The Functional Database was captured in a relational database. The Requirements
Database was in spreadsheet form. The construction of a relational database from the
Excel-based flat database required introducing a number of inter-related fables. These
tables contain the information from the requirements database, in associated tables, plus
the additional information gained from the functional analysis. The following Table 5 and

Figure 7 describe this relational database.

Table 5. ACCESS Functional Database Configuration (Source: Developed by

Researcher)
Table Name No. of Records Field Names
DoD 5000.2R 442 Entry No
Section No
Section Title
7 Quotes
Derived Requirements 864 Rgmt No
Subject
Function
Object
Modifier
Using
TiminoE .
Reference 888 Rgmt No
Eng No
SE 6 ’ SE Function
. SE Code .
e e == ————————— |
When 2960 ' Rgmt No
SE Code
' . ‘ . Sort Order
When No
Sort Titles 16 Sort Order
LC Function
Phase
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C. FUNCTIONAL ANALYSIS RESULTS

The six steps of the functional analysis established the connections between the
functions and the timing. The total number of allocated functions was 3,040.

Of the 3,040 required functions, 2,744 were to be performed by the PM, 61 by the
MDA and 199 by both. The User is responsible for performing 32 of these functions and
all three positions get four functions.

The primary cause of increases in functions from the baseline to the allocated
functional architecture is the establishmeht of a timeline. By assigning functions to
timelines, the iterative nature of the required development becomes apparent. Many
required functions were conducted "throughout the development" or "during each phase”
(DoD 1998). Iteration in this case significantly multiplied the number of functions. Care
was taken during development of this datai)dse to only assign required functions when
they were consistent with work expected during phases of the acquisjtion process as
described in DoD 5000.2R Part 1. However, if a case could be made for conducting a
function in a particular phase, it was so assigned.

For iterative timelines, an issue encountered was the assignment of functions to
time periods prior to "Milestone 0.” A systems engineering process is considered
necessary by DoD acquigition education sources during eérly consideration of mission
needs prior to Milestone O (Gunther, 1995). These early functions are understood by the
author to be conducted by an organization that is either a project within a research and

development organization, a doctrine and requirements organization, or an existing
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project office considering an new product. These early requirements were assumed to be

included in the timelines associated with the functional architecture.

D. DATABASE DEVELOPMENT

The functional architecture was captured using a relational database. The strength
of a relational database is the separation of unique information into separate files. This
reduces the size of any one file and reduces the input work required to describe a set of
data. Additionally, it clarifies classification of data and facilitates approaches to analysis.
This database used tables to classify DoD 5000.2R requirements from two distinct
perspectives, timeline and source.

1. Timeline Perspective

Three tables were developed to allow categorizing of requirements by timeline
and allow for iteration of a large number of functions (seé Figure 7).

The first of these tables named "Sort Titles" was developed to allowlsorting of
requirements by life cycle function (field: LC Function) and development phase (field:
i’hase) during which they are to be performed. A unique record number was assigned as a
key field.

The second table was developed to accept the requirements of DoD 5000.2R to
iterate the systems engineering process. This table, named simply "SE," contains the five
systems engineering functions (field: SE Function) and an "All" value. There is also an

‘identifier (field: SE Code) for use as a reference. While containing only two fields, this
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table was maintained as separate from other tables to allow future elaboration on systems
engineering functions using additional fields.

The third table, named "When", tjes the other two into one or more time
references for each requirement. The life cycle function and phase identifiers are used in
conjunction with the systems engineering identifier to tag each requirement with the
timings identified by DoD 5000.2R. Requirements are identified by. their unique
requirement number (field: Rqmt No). A unique identifier was also established for each
record in this table (ﬁeld: When No).

2. Source Perspective

Two tables were used to establish DoD 5000.2R sources for each requirement (seeA
Figure 7). |

The first, named "DoD 5000.2R", contaiﬁs- the original quotes and section
identification for requirement statements taken from the regulation. This includes a
section number (field: Section No), a combination of section number and'title (field:
Section Title) and the statement in regulation language (field: Quote). -Additionally, a
number was used to identify the order these statements were taken from the reguiation.
This number (field: Entry No) is unique fer eaeh statement.

The second table, named "Reference", simply ties each requirement to the
statement from which it was derived. This is done by tracking unique combinations of

requirement number and entry number. .
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E. CHAPTER SUMMARY

A functional analysis was conducted on the requirements obtained from DoD
5000.2R. The results of the functional analysis are contained in a relational da£abase and
E/me called the "functional architecture” of these requirements. Of particular note is the
timeline nature of this architecture. Requirements in the DoD 5000.2R to perform
functions in an iterative nature multiply the number of original requirements to a very

large number (2744) of Project Management functions.
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IV. QUANTITATIVE AND QUALITATIVE ANALYSES

A. INTRODUCTION

Both quantitative and qualitative analyses were conducted to analyze DoD
5000.2R and its level of control on DoD acquisition project management. The
quantitative analysis dg:scribed in this section identifies the requirements drivers leading
to the large number of allocated functions. The qualitative analysis analyzes the drivers

on DoD management, as executed through the DoD 5000.2R.

B. QUANTITATIVE CHARACTERISTICS.

A quantitative Pareto analysis of the Functional Database was conducted to
determine the causes of the large number of requirements (see Figure 8). A Pareto
analysis contends that a minority of causes contain the majority of requirements.

Pareto analysis identifies the vital few causes to guide further investigation.

| Typically, the percentages reflect that the top 20% of categories by number of functions

contain 80% of the total number. These "20/80" percentages were for the Pareto analysis
results presented in this séction. The analysis consisted of "drilling down” until either a
particular source for this large number of requirements could be located or the Pareto

chart showed there were no drivers present.
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Researcher)
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1. Life Cycle Requirements Breakdown

The initial analysis was conducted at the top level, which covers the life cycle
functions: Development, Test / Veriﬁcatipn and Validation (VandV), Production,
Fielding, Training, Support, Operations, and Disposal. An additional category for System
Modification was added to accept a requirement not applicable to normal development.
Each of these nine functions was examined for number of requiremeﬁts ailocated in the
Functional Database.

Results (

Chart 1) show that 93% of the DoD 5000.2R allocated requirements applied to the
development portion of the system's life cycle. These results compare with the next |
highest function, Test/VandV, which accounts for only 2% of the total nuﬁber. This
shows Development to be the driver in ‘DoD SOOO.ZR requirements. This illustrates that
the regulation is highly focused on development of systems, instead of providing
guidance on systems life cycle management. This implies DoD policy makeré are hot as
interested in support of the portion of acquisitions that provide continuing capability after
development.

2. Requirements Distribution Among Development Phases

To continue the investigation, requirements allocated to development were
analyzed by phases and milestones as described in DoD 5000.2R, Part I These include
four phases (Pre-Milestone 0, Concept Exploration, Program Definition/Risk Reduction,
and Engineering/Manufacturing Development) and four milestone decisions (Milestones

0, I, II, and IIN).

37




System
Modification

Fielding
Training

uopoung 9949 aji

Support
Operations

©
0
o]
Q
5]
Q
—

> ! Production

Test/ V&V

Percentage of Total

|elo ._.)_o wmmEmSmn_ ——
sjuswalinbay o "ON

Development

g

0
- 005
[}
ot
=
- 000} @
£
g
'S
8
0ost 2
5
3
0002 g
3
=
- 0052
000€
0¥0€ ‘lejoL
(JYOIRISNY

£q padofaad(g :90an0S) uonduny L)) I yoey Aq mEqu.._:vo& Jo _quIny 03 ‘I 3Iey)

38




The number of functions for each phase was approximately equal as were the

number of functions for each milestone (see Chart 2). This is to be expected given the
iterative nature of DoD 5000.2R Part I acquisition process. Iteration is not only required
by DoD 5000.2R but also by the systems engineering process (Gunther, 1995).

The Concept Exploration phase was allocated the most requirements (680). The
phase allocated the least was pre-milestone 0 with 615. Milestone I, the exit decision for
Concept Exploration, was allocated the most requirements of the milestones (63).

Differences in numbers of requirements among the phases and milestories are due
to some chaﬁges in requirements as system development matures.

3. Systems Engineering Function Requirements Distribution for
Concept Exploration Phase

Examining one phase at a time allows further exploration of requirements drivers
without the amplifying effects of repetition. Concept Exploration was analyzed for
requirement distribution among the requifed systems engineering functions.

The results indicate there are requirements drivers (see Chart 3). Synthesis was
allocated 48% of Concept Exploration requirements. Synthesis is the consideration of
alternative ways to accomplish the functional architecture. It is also the seiection and
documentation of the result. Concept Exploration synthesis provides decisions affecting
system level specifications, acquisition strategy, fundiﬁg profiles and other plans that lay
out the system life cycle.

Synthesis performéd during Coﬁcept Exploration accounts for 10.7% of the total

number of project requirements identified in DoD 5000.2R.
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4. Requirement Distribution for Concept Exploration Synthesis

There are three subjects: the Project Manager (PM), the Milestone Decision
Authority (MDA) and the Use;. Subject is defined here as the individual who must
perform the required function.

The number of Concept Exploration synthesis requirements were determined for
these subjects (see Chart 4). The PM accounted for 97% of the total number, making this
individual the performer of the vast majority of requirements. The PM is the primary
subject of requirements in this fegulation. This was overwhelmingly true in all queries
made on the database, based on subject. The Project Manager performing Synthesis
during Concept Exploration phase is allocated 10.4% of the total number of project

requirements identified in DoD 5000.2R.

5. Task Requirements Distribution for the PM During CE Phase
Synthesis

For more detail on the emphasis placed on the PM, a distribution of requirements
for all identified tasks to be performed was analyzed. During requirements capture, a
common list of verbs was used to allow categorization by action. The title given these

entries in the function list was "tasks."
The number of requirements for the PM during Concept Exploration synthesis
were categorized by "task." (See Chart 5.) The results indicate a weak Pareto distribution,

singling out four tasks as the primary requirements drivers. These tasks were "use,”

"plan,” "establish,” and "consider."
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The majority of requirements which emphasized "use" and "consider" focused on
directing or influencing system solutions chosen during synthesis. These tasks to be
accomplished by the PM during Concept Exploration Synthesis account for 37.5% of the
total number of project requirements identified in this analysis.

Requirements emphasizing "plan" and "establish" were constraining the design of
the development process. These tasks for the PM during this phase were aﬁocated 33.3%
of the total number of project requirements identified in this analysis.

6. Further Investigation of Requirements for the PM During CE Phase
Synthesis

Further investigation of lthe four driving tasks w‘as conducted to isolate
requirements drivers. Each task Wés analyzed for the number of requirements by "object"
of the task. An object is the receiver of any action taken. An example is the requirement
to use a Work Breakdown Structure. Use is the task an.d "Work Breakdown Structure” is
the object. Objects of this nature were identified for all requirements identified in DoD -
5000.2R.

All four tasks identified as drivers were analyzed (Charts 6-9). ’These showed
relatively flat distributions, eliminating Pareto analysis. The largest number of
requirements allocated to any of these objects was for an integrated data management
system (11), allowing no conclusions to be made.

The flat distributions indicate that the chosen path of investigation with this
functional architecture is exhausted. No further requireme':nts drivers from DoD 5000.2R,

based on this line of investigation, can be clearly identified.
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Chart 6. Pareto: Number of Reqﬁirements by Object for '"use' Tasks of the PM during Concept

Exploration Synthesis (Source: Developed by Researcher)
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Chart 7. Pareto: Number of Requirements by Object for "plan" Task of the PM during Concept

Exploration Synthesis (Source: Developed by Researcher)
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Chart 9. Pareto: Number of Requirements by Object for "consider" Task of the PM during Concept

Exploration Synthesis (Source: Developed by Researcher)
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C. QUALITATIVE CHARACTERISTICS

1. Implications as a Communications Tool

To evaluate the functional architecture from a qualitative perspective, an analysis
of DoD 5000.2R as a communication tool was performed. A strategic contingency

communications model (Figure 9) was used to address aspects critical to accomplishing

this regulation.

Situational Strategy Government
Factors b Design Results:
Factors Communication
Objectives for and
Communicating Message Management
3 Qutcomes
*To inform «Content
*To influence attitudes Tone
To affect behavior «Analysis
Style
Audience *Quality of
Requirement

sImmediate Statements
*Primary «Choice of Media

-Personal Profile *Length

-Topic / Situation *Timing
«Secondary
Management
Situation <
*Nature of routine
*Org state
«Leadership styles
Sender
<Position Figure 9. Tailored Communications

Model (adapted from Garnett, 1997)
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a) | Order to Reduce. Federal Regulations

On 11 September 1993, President W.J. Clinton ordered the executive
branch of the federal government to reduce the number of regulations not required by law.
The goal was reduction by 50% within 3 years. The executive order was given to

improve federal government productivity, and to streamline operations (EO #12861,

1993).
DoD 5000.2R was an answer to Executive Order 12861 and was intended

to minimize the volume of mandatory guidance (Kaminski, Coyle, Paige, Mar 1996).

b) Objectives for Communicating

There are three categories of objectives for government communications;
to inform, to influence attitudes, and to affect behavior (Garnett 1997). The purposes for

DoD 5000.2R (presented in Section I of this thesis) indicate that all three categories

apply.

(1) To Inform. The first objective of DoD 5000.2R is to
inforrﬁ acquisition personnel of mandatory procedures required by DoD. DoD procedures
include a wide variety of initiatives on all processes including acquisition. A primary
objective stated in DoD 5000.2R is to frame the acquisition process with formal reviews.
This provides control of project progress throughout the life cycle. While this establishes
the milestone decisions, DoD 5000.2R also includes teamwork, tailoring, empowerment,
cost as an independent variable (CAIV), commercial product use, and best practices
(Kaminski, Coyle, Paige, 1996). After Changes 1 and 2 of DoD 5000.2R were

implemented, the number of DoD constraints grew with Change 3. In this change, a
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significant number of "will" statements were changed to "shall” statements. This implies

mandatory requirements.

2) Td Influence Attitudes. DoD 5000.2R answers the
concern that previous DoD acquisition policy documents were "unwieldy and too
complex" (Kaminski, Coyle, Paige, 1996) and this fosters an attitude amoﬁg PMs to
avoid following the regulation where possible. The framework of milestone decisions and

other constraints were intended to be a "simplified and flexible management framework"

(DoD 1998).

3) To Affect Behavior. Through mandatory procedures --
whether supporting controls, "thémes", or statute -- the DoD 5000.2R is intended to
standardize the acquisition project. This is done by mandating a large number of steps as

“a model to be tailored. In this way, control is maintained over the planning and execution
of acquisition projects across all projects and program offices. |
c) Audience

The audience of a particular communication can be divided into three

categories.

)] Immediate Audience. The immediate audience are those
that route the message to the primary audience. For DoD 5000.2R, the immediate
audience is the staff of the office of the Under Secretary of Defense (Acquisition and

Technology) who assembles the document and coordinates changes.
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(2) Primary Audience. Primary audiences are those who make
decisions and act on information contained in the messagé. The strategic communication
model used for this analysis contains an audience profile which provides some insight to
DoD 5000.2R intended primary audience. This profile consists of two main parts, the
personal profile and the topic and situation profile.

(a) Personal bproﬁle.

The personal profile resulting from the Functional
Database is that of a Government Project Manager with a broad technical project
management background and experience. ‘

A personal profile is used to identify personal
characteristics of the audience. These characteristics include name, title, organizational
role, routine, age, gender, education level, education field, professional experieﬁce,
geographic identification, group affiliations, and preferences.

As mentioned in this thesis, most requirements were
identified for the Project Manager.

In the Functional Database, there are an
overwhelming number of requirements for technical analyses without explanation or
instruction. These analyses imply a schema, or previous understanding of the domain' by
the primary audience (Hirsch 1997, 51). DoD 5000.2R’s effectiveness depends on the
audience's under;tanding of what these anaiyses produce, how they are accomplished and
how they are coordinated.

Studies indicate successful leaders and managers
require broad experience and competence in the field of their organization's endeavor
(Kotter 1992, 102 ; Mintzberg 1992, 13 ; Schein 1980, 130). For technical projects, this

implies a broad technical background, not only in training, but in experience. The
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requirement for the PM to use Integrated Product and Process Development (formally
called concurrent engineering) and systems engineering, both specialized engineering
functions (OUSD A&T, 1998)(IEEE, 1994), implies significant experience and expertise
in engineering management.

( b) Topic and Situation Profile

The topic and situation profile developed from the
functional architecture is mixed between experienced professional and inexperienced
novice.

The language and topics discussed indicate
experienced technical managers are the audience. Additionally, DoD 5000.2R
information is delivered in complex sentences. This requires a methodical analysis to |
decipher specific requirements, and implies an audience of very experienced
professionals, with lots of time to study the document.

In contrast, a large number of simple requirements
in some areas suggest an inexperienced audience. The simple areas are centered around
~ systems engineering and the use of best practices in technology, analysis, and
management. One version of the systems engineering process is presented in a lot of
detail. This type of guidance, along with requirements stressing six "themes,” presents an
elementary view of one version of project management. This simple minded direction
toward one process is indicative of what organizational studies recommend for
management of personnel with low ability and technical knowledge (Schein 1980, 131).
This form of direction is also seen as applicable to management of jobs with low
technological uncertainty and low technological interdependence (interfaces with other
organizations) (Cummings and Huse 1996, 285) . Contrary to the above, uncertainty and

interdependence are high in DoD acquisition.
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To confuse matters fﬁrther, the systems engineering
description in DoD 5000.2R falls far short of providing the guidance required in a
standard, such as IEEE P1220-1994. The DoD 5000.2R systems engineering process also
includes requirements that are not part of the standard. Other versions of the systems
engineering process, such as open systems design (Hitchins, 1992) or architecture driven
design (Booch, 1996) are not mentioned. Best practices which are not included in the
regulation far exceed those in the Functional Database. Additionally, the "themes", such
as "Cost as an Independent Variable", are not defined in the regulation and in fact are still

evolving within DoD (Land 1997, 24).

3) Secondary Audience. Secondary audiences arevthose who
are affected by decisions and actions taken by the primary audience. There is a very large
secondary audience to DoD 5000.2R. The procurement of military equipment qualifies as
the largest business in the world (W ildavski and Caiden 1997). As the model for all new
acquisitions, DoD 5000.2R affects millions of people around the world. The
interpretation and execution of this regulation affects organizations from industrial
contractors to military combat units..

d) Management Situation

To analyze the management situation using the communication model,
four characteristics are identified. These characteristics are the nature of management
routine, organizational state, primary leadership style, and organizational mission and

culture.
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H Nature of Management Routine. The nature of routine and
standardization in DoD acquisition is one of increasing control exercised through this
regulation. The number of requirements in the Functional Database is also indicative of

the desire for high levels of standardization.

(2) Organizational State. The state of DoD is one of financial
focus. Emerging from the Cold War as the premier military power in the world, DoD
finds itself consumed with the cost of maintaining strength at much reduced funding
levels (Wildavsky aﬂd Caiden 1997). The DoD acquisition organization focuses on
funding and the management of system life cycle costs. These are prominent in the
regulation’s "themes" (Kaminski, Coyle and Paige 1996) and the many requirements for

Cost As an Independent Variable (CAIV) and life cycle cost management.

3) Primary Leadership Styie: The leadership style apparent in
DoD 5000.2R consists of much more authority than democracy. The amount of freedom
to make decisions at lower levels determines the leadership pattern of an organization.
The more decisions made by the top level, the more an organization dispiays an authority
pattern (Tannenbaum and Schrnid? 1992, 126). The large number of requirements in the
Functional Database shifts the amount of freedom from the PM to the authors of DoD
5000.2R.

e) Sender

The sender, the Secretary of Defense, possesses formal authority easily

recognized by the audience.
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D Message

¢)) Content. DoD 5000.2R contains a very large number of
requirements for project management. This is evident from the number of requirements in
the Functional Database. Very little language within the document is provided without a
"shall." Each use of “shall” provides at least one more requirement and often, in DoD

5000.2R, more than one.

)] Tone. This increase of authoritarian tone signals a change
in leadership $tyle by DoD to more of an autocratic pattern (Tannenbaum and Schmidt

1992, 126).

3 Analysis. No analysis of acquisition process decisions is

represented in DoD 5000.2R.

(C)) Style. The language used in this regulation was complex
and, at times, convoluted. It is common for sentences to be long and complex, containing
multiple requirements. Requirements to conduct analyses are implied by a statement
requiring reports of the analyses results. Backing into requirements in this way ensures
many mistakes will be made. The explicit permission to tailor many requirements
_presents additional confusion: exactly what is mandatory and what is not? Mandatory
requirements are scattered among those that may be tailored. Just to understand what is
actually mandatory requires a lot éf time evaluating DoD 5000.2R. Beginning with a high
level model of the whole process allows. tailoring without fear of omissions. Those
requirements that can be tailored are, in essence, guidance. A major problem is the

minimal technical and managerial knowledge presented in this regulation.
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%) Quality of Acquisition Requirement Statements. Due to the
large number of project management requirements in the relatively short DoD 5000.2R, a
short analysis of this regulation as a requirements document was conducted. Sommerville
and Sawyer (1997) provide a set of good practices for documenting requirements (Figure

10).

Requirements Documentation
Checklist

Define Standard Templates

Use Language Simply,
Consistently and Concisely

Use Diagrams

Supplement Natural
Language

O oo od

Specify Requirements
Quantitatively

Figﬁre 10. Requirements Documentation Best Practices
(Sommerville and Sawyer 1997)

(a) Define Standard Templates
The statements in DoD 5000.2R do not follow a
standard template. Requirements statements vary in complexity and form throughout the

document.

. A-standard description of a requirement increases
completeness of requirement statements and makes them easier to read (Sommerville and

Sawyer 1997, 141). (This method was used to establish the requirements baseline for this
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thesis.) Database fields were established to extract DoD 5000.2R requifements into a
standard template.

(b) Use Language Simply, Consistently and
Concisely

The regulation was consistent in its use of "will"
and "shall" and terms common to acquisition. The language was very complex and
unclear, especially when describing multiple requirements with very long sentences.

Simple and concise language makes the
requirements easier to read and understana. It reduces the amount of misunderstanding in
the document.

(c) Use Diagrams

There are no diagrams or figures in DoD 5000.2R.
The use of _diagra;ns would provide clear intent in a number of areas. (An example is

clarification of the term "iterative,” when applied to systems engineering.)

When describing structure or relationships, the use

- of diagrams is more effective than text and leads to twice the understanding.

(d) Supplement Natural Language with Other
Descriptions of Requirements

This regulation used no formulae, decision tables, or
charts in the main body of the text. Descriptions of the acquisition process in Part I would
have benefited from graphic elements or illustrations to amplify the text.

Standard notation, such as decision tables and
charts, are more concise, clear and less likely to be misinterpreted than text. This is
especially true when communicating with experienced professionals in the subject

domain (Sommerville and Sawyer 1997, 141).
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(e) Specify Requirements Quantitatively

There were no quantitative performance standards
established in the regulation, other than costs and undefined exit criteria required for
reporting back to the MDA. Measures of effectiveness, even if presented as goals, would
provide a means of objectively understanding the constraints of DoD 5000.2R. "To the
maximum extent possible” and "as applicable" are, perhaps, necessarily vague but would
benefit from a hard goal for DoD acquisitions. Quantitative requirements communicate

precise constraints to both the developer and the oversight organizations (Sommerville
and Sawyer 1997, 141).
‘ g) Choice of Media

The media chosen was a written regulation distributed in paper. and
electronic formats. The copy used for this thesis was electronicly downloaded from the
World Wide Web from the USD(A&T) server.

DoD 5000.2R was accompgnied by the Defense Acquisition Deskbook
and internet resources that include related information but not requirements. The choice
to support the written regulation with other information sources indicates a "rich media.”
This suggests that the message included is deemed by DoD to be equivocal and complex
(Treviné, Daft and Lengel 1997, 34). The size of the Functional Database confirms the
. assumption of complexity. However, DoD 5000.2R prohibits supplements by any DoD
componeﬁt and limits implementing documentation to a minimum (DoD 1998). This
prohibition implies the regulation is intended as a stand-alone document. As discussed

earlier, the style of this document is essentially a list of requirements. The use of lists for
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equivocal, complex messages provides too few cues to the audience, making its
effectiveness one of "Communication Failure" (Trevino, Daft and Lengel 1997, 34).
There are other complementary efforts taken to make pﬁs of the
acquisition process more understandable. World Wide Web access to regulations were
established to allow instant updates of information from the project office. A Project
Managers Bill of Rights was written to provide a sense of security to PMs during massive
changes in acquisition policy. An Acquisition Deskbpok, an ever growing digital
reference program, was strengfhened, presented aﬁd is being updated at least twice a year.
The Deskbook provides project offices with a full regulation reference, lessons learned,

dictionary and step by step processes.

h) Length

The length of DoD 5000.2R is insufficient for the complex message it
contains. DoD 5000.2R would be significantly longer if it used a good documentation

method for fequirements such as that in Sommerville and Sawyer (1997).

i) Timing
The timing associated with this regulation has been an average of one

change every six months.

2. Implications of DoD Corporate Strategy for Acquisition

The implications of the DoD 5000.2R document on DoD strategy based on level

of constraint of acquisition processes are examined in this section.
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a) Strategy Defined

Quinn (1996) defines strategy as "the pattern or plan that ihtegrates an
organization's major goals, policies, and action sequences into é cohesive whole." DoD.
intends to establish "stable, affordable, and well-managed" acquisition programs (DoD
1998). The process to accomplish this is stated as a simplified and flexible management
framework for use by the acquisition projects. Communica.ting this ffarnework is the

stated purpose of DoD 5000.2R.

(1) Simplified and Flexible Management Framework. The
management framework defined in DoD 5000.2R, Part I provides definitions of a process
that is dominated by milestone decisions. Other parts of the regulation further define the
phases of acquisition and required functions for those phases. Specific requirements may

be tailored, an option which creates flexibility in this pro‘cess.

(2) Umbrella Strategy. The intent of the DoD 5000.2R strategy
is to provide broad bounds for acQuisition projects. Within these bounds, the projects
would use best practices of industry, academia, and government to provide efficient
solutions to materiel needs (Kaminski, Coyle and Paige 1996; DoD 1998). Mintzberg and
Waters (1985) refer to this type of strategy as an "Umbrella Strategy.” This overall
strategy is partly deliberate and partly emergent in nature. In DoD's case, the deliberate
strategy is provided by DoD 5000.2R, which imposes bounds on PM action. The

emergent strategy is formed by a pattern of innovative actions which are taken by PMs

executing their projects.
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b) " DoD Actual Strategy

The strategy observed from the Functional Database is one of confusing,
detailed processes articulated by the central leadership, DoD, and backed up by formal
controls to ensure implementation. While an intended strategy drives goals and actions,
the result of those actions and any obtained goals are the actual strategy. Thus the actual

strategy can be much different than the one intended (Mintzberg 1996, 10).

(1) Aﬁalysis Driven. = Approximately one third of all
requirements in the Functional Database are for analysis and synthesis. This indicates the
DoD's strategy relies on PMs performing a large amount of analysis to guide decisions
such as the synthesis of alternatives and milestone approvals. But no guides or processes

are defined for performing this analysis.

2) Strategic Planning vs. Strategic Thinking. The lérge
number of standard analyses and procésses required by DoD 5000.2R promote confusion
over strategic thinking or planning. There is, however, a common mistake in expecting
innovative managers to use the same models as those defined in this analysis. Mintzberg
(1996) observes that the essence of strategic thinking is thinking "outside the box." This
"box" is the set of models defined by standard analyses. Models are key to planning
action. Strategic thinking, however, requires using new" models and old ones in new
ways. DoD requires many standard models be used by PMs. These standard models
control analyses, from how they construct Work Breakdown Structures to what
alternative solutions they.coﬁsider (DéD 1998). This structured approach restricts the

PM's ability to employ strategic thinking. Tailoring allows movement back to strategic
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thinking for those PMs with resources and time to tailor the immense Functional

Database.

3) Trends in DoD. Increased constraints are evident by the
fact that no requirements were removed by Change 3, while a number were added (DoD
1998). Change 3 indicates that the number of constraints on the DoD acquisition process

is creeping UPWARD.

(4)  Planned Strategy. While an‘ Umbrella Strategy is intended
by DoD, this regulation imposes more of a Planned Strategy on PMs. Mintzberg (1996)
defines a Planned Strategy as one where precise intentions are formulated and articulated
by a central leadership. Actions of subordinates are reviewed by formal controls to ensure
surprise-free execution. Such a strategy is suited for benign, controllable, or predictable
environments. This planned strafegy is nearly all deliberate, with little room for emergent
strategy by subordinates. Current DoD leadership stresses the need for reform of
acquisition, with strategies determined at the DoD level (Gansler 1998 12). This i1s
further 1ndlcat10n that DoD is pursuing a Planned Strategy. Thus we have conflict

between what DoD policy makers say-and what they do in DoD 5000,2R.

D. CHAPTER SUMMARY

A quantitative and qualitative analysis of the Functional Database was conducted.
The quantitative analysis used a Pareto analysis of requirement count, by category. This
allowed determination of DoD's emphasis on mandatory functions. From a quantitative

perspective, DoD is emphasizing control over synthesis portions of each acquisition

phase. This control is primarily directed at design of the acquisition process and the




system alternative sources. Qualitative analysis was performed on DoD 5000.2R and the
Functional Database from two perspectives. The first was as a communication tool to
identify characteristics of DoD's intentions. The second was a complementary
examination of the implied strategy DoD is pursuing for acquisition.

Qualitative analysis indicates that DoD is sending mixed .signals with this
regulation. On one hand, the complex nature of the mandatory acquisition process
demands highly competent technical managers as an audience. On the other hand, the
large number of constéaints imposed by DoD indicate a concern that acquisition managers

are inexperienced and need “spoon feeding.”
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V. CONCLUSION AND RECOMMENDATION

A. CONCLUSIONS AND ANSWERS TO RESEARCH QUESTIONS

1. Primary Question

To what extent does the DoD 5000.2R constrain the‘project ménager?

DoD 5000.2R "Mandatory Procedures for Major Defense Acquisition Programs
(MDAPs) and Major Automated Information System (MAIS) Acéquisition Programs” is a
complex regulation with a very large number of constraints on project managers. The
recent Change 3 to DoD 5000.2R shows a trend of incréasing that level of constraint.

The level of detail within DoD 5000.2R cénstraints is mixed. While not an

extremely detailed document, the regulation is over-constraining for an experienced

technical manager, too complex for someone below that level of expertise, and too
conceptual for the direction of inexperienced novices. Borrowing from parts of several
established processes, this regulation provides an inadequate level of process detail to

allow prudent tailoring.
2. Subsidiary Questions

a) DoD 5000.2R Project Management Requirements

What are the requirements included in the 5000.2R that affect defense

acquisition project management?
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There are 862 specific requirements on the acquisition program covering

the entire system life cycle. These requirements are listed in Appendix A.

b) DoD 5000.2R Project Management Process

What common functions are required to be performed by project
management?

What requirements must these functions meet?

When repeated as required during phases of development, the identified
requirements impose 3,040 individual constrained functions. The ma;jority of these

constrained functions are to be accomplished during development.

c) Quantitative Analysis of Findings

What are the quantities and distribution of requirements among

project management functions?

Pareto analysis reveals a primary focus of DoD 5000.2R requirements is

the direction or influence on both system solutions and the development process used by

the PM.

d) Qualitative Analysis of Findings

How effective is DoD 5000.2R as a communication tool?

A variety of other media is available to assist understanding defense
acquisition. However, no other document or media is allowed to supplement DoD
5000.2R. This mandate makes reliance on other sources unofficial and at the sole risk of

the PM. As a stand alone document, it is too lean a form of media for the complex
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message it contai'ns. Additionally, it is poorly written as a requirements document, a
defect which ensures omissions and misinterpretations of the intended system solution
and development process. A strategic contingency model for government
communications rates this document as a “Communication Failure” as a stand alone
regulation.

What implications on DoD acquisition policy can be obtained from
this document?

Because the dqcument focﬁses on constraining system solutions and
development process, it raises concern that DoD does not view project managers as
competent and capable of managing acquisitions. This may explain DoD's acquisition
policy movement from an umbrella strategy (stated in acquisition reform as leaving
details to the PM) to one that is planned éﬁd executed by an increasingly "autoératic
management style. By mandating good practices, DoD 5000.2R is ’preverllting the use of
best practice§; Best practices are fluid, growing in number and are unique to each

acquisition domain.

B. RECOMMENDATIONS -
1. Determine the Primary Audience for DoD 5000.2R

If competent project personnel are the audience, then this regulation should be
focused on policy, greatly reduced in detail. If the view of project office personnel is one
of incompetence, then go further than DoD I 5000.2 and provide a step-by-step cookbook

with thousands of clear requirements. A particular audience must be established before
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this document will successfully elicit behavior from its project personnel. Otherwise,
personnel will either be over-constrained or given too little guidance.

2. Hire Program Managers in Whom DoD is Confident

The evident lack of confidence in current Program and Project Managers has only
one clear solution. It is true that DAWIA will provide some of the education required for
competent management and systems engineering. However, PM positions must be
seriously viewed as critical by DoD. The implication of this includes much that is true for
industry key positions, compens.ation, office location, and career advancement conducive
to attractingy talented technical managers. Current relative aspects of Government PM
positions -- high stress, low pay; undesireable locations and no clear career path"-- will

seldom attract and keep talented, technically competent managers.

3. Assign One Organization Authority for E'diting the Contents of DoD
5000.2R _ :

The complex sentence structure é.nd implied requirements should be screened out
by one organization under the Office of the Secretary of Defense. That one organization
should be manped by systems engineers competent in writing and managing
requirements. This organization should also be held responsible by the .acquisition
organization for clarification of DoD regulation content on a continuing basis as a

service. Clarifications should carry the same weight as the regulation.

4. Rewrite DoD 5000.2R as a Performance Document (One Requirement
per Sentence)

Assuming a competent acquisition organization, DoD 5000.2R should describe

what is required, not how to achieve it. The issue of competence of DoD personnel
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responding to this regulation should be the same as contractor personnel responding toa
specification. Through specifications, contractors are told only the result to be achieved,
not how to achieve that result. With comparable competence, DoD acquisition personnel
should be given a similar scope of direction.

Follow best practices in rewriting DoD 5000.2R to allow understanding. Use
personnel competent in communicating requirements such as systems engineers to
manage the rew.rite.' The use of standard templates for mandatory statements, simple,
consistent and concise language, diagrams and figures, decision tables and charts, and the
inclusion of lmetrics in these acquisition requirements are required for acquisition

personnel to understand what is required of them.

C. ' RECOMMENDATIONS FOR FURTHER ST UDY

1. Comparison of DoD 5000.2R Requirements Baseline with a DoDI

5000.2 Requirements Baseline

Perform requirements analysis and functional analysis of DoDi 5000.2 and
compare with these thesis results. Comparisons would be valuable _in the number of
requirements, the distribution of requirements over the life cycle, and implied
- management philosophies. These comparisons would provide indications of trends or

latent requirements in the migration to current acquisition reform regulations.

2. Proje‘ct Office Response to.DoD 5000.2R

Poll project offices for response to this thesis and obtain whether they are

accounting for accomplishment of the large number of requirements. If so, the methods

73




they are using should be examined. The information would provide cost data for
evaluation of the cost imposed on project offices by this regulation. If they are not taking
these requirements into consideration, the percentage of unofficial tailoring and tailoring

without analysis can be deduced.

3. DAWI]A Status

Poll higher DoD officials on their opinion of the competency of acquisition
personnel, especially PMs. A comparison of the answer with trends in DAWIA training
status, number of personnel per year and number of hours per person, would provide a

test for DAWIA alignment with DoD management policy.

4. Rewrite of DoD 5000.2R

Apply the recommendations of this thesis (especially the Requirements Baseline
in Appendix A) to rewrite DoD 5000.2R. This resulting docurﬁent would conform to
acceptable communication and requirement documentation standards. Additionally,
provide recorﬁmendatiohs for proposed adjustments to constraints imposed by pﬁblic law.

5. Acquisition Measures of Effectiveness

Identify applicable measures of effectiveness for use in DoD 5000.2R. These
ineasures should allow high level military and civilian officijals to determine the status of

an acquisition program from perspectives implied in the current DoD 5000.2R Change 3.
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APPENDIX. REQUIREMENTS DATABASE FROM DOD 5000.2R

Notes: 1. This listing is sorted by section of DoD 5000.2R.

2. Requirements numbers in this Appendix were assigned during initial identification of
requirements. Later combination of like requirements cause those numbers to repeat
with omission of the original requirement number. Additionally a few derived
requirements were deleted after re-evaluation leaving gaps in the requirements
number sequence.
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